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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

2. Claim 1 1 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the 
time the application was filed, had possession of the claimed invention. The 
disclosure has support for both n-channel and p-channel transistors having a first 
plurality of n-channel field effect transistors having spacing between adjacent n- 
channel field effect transistors that fall within a first defined spacing range; a 
second plurality of n-channel field effect transistors having spacing between 
adjacent n-channel field effect transistors that fall within a second defined 
spacing range separately and a first plurality of p-channel field effect transistors 
having spacing between adjacent p-channel field effect transistors that fall within 
a third defined spacing range; a second plurality of p-channel field effect 
transistors having spacing between adjacent p-channel field effect transistors 
that fall within a fourth defined spacing range; a first tensile layer having a first 
tensile layer thickness and being configured to impart a first determined tensile 
stress to the first plurality of n-channel field effect transistors; a second tensile 
layer having a second tensile layer thickness and being configured to impart a 
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second determined tensile stress to the second plurality of n-channel field effect 
transistors; a first compressive layer having a first compressive layer thickness 
and being configured to impart a first determined compressive stress to the first 
plurality of p-channel field effect transistors; and a second compressive layer 
having a second compressive layer thickness and being configured to impart a 
second determined compressive stress to the second plurality of p-channel field 
effect transistors. But the disclosure has no support for the both n-channel and p- 
channel transistors put together on the same substrate as recited in claim 11. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 1 02 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another 
filed in the United States before the invention thereof by the applicant for patent, or on an 
international application by another who has fulfilled the requirements of paragraphs (1 ), (2), 
and (4) of section 371 (c) of this title before the invention thereof by the applicant for patent. 

4. Claims 1 , 20 and 23 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Morin et al., US patent application publication No. US 
2004/0135234. 

Regarding claim 1 , Morin teaches a semiconductor structure (fig. 2) 
formed on a substrate (NMOS and PMOS transistors inherently are formed on a 
substrate) comprising: a plurality of field effect transistors (NMOS and PMOS 
transistors of fig. 3) having a first portion (NMOS) of field effect transistors 
(FETS) and a second portion (PMOS) of field effect transistors; a first stress layer 
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(ai) having a first thickness and being configured to impart a first determined 
stress to the first portion of the plurality of field effect transistors (PMOS region); 
and a second stress layer (a 2 ) having a second thickness and being configured 
to impart a second determined stress to the second portion of the plurality of field 
effect transistors (NMOS region). 

Regarding claim 20, Morin teaches (fig. 3) a process of forming a 
semiconductor structure, comprising: forming a plurality of field effect transistors 
on a semiconductor substrate (NMOS and PMOS transistors inherently are 
formed on a substrate) (fig. 3), the plurality of field effect transistors including a 
first portion of field effect transistors (PMOS) and a second portion of field effect 
transistors (NMOS); depositing a first stress layer (SiN2) having a first thickness 
and being configured to impart a first determined stress to the first portion of the 
plurality of field effect transistors; and depositing a second stress layer (SiN1 and 
SiN2) having a second thickness and being configured to impart a second 
determined stress to the second portion of the plurality of field effect transistors. 

Regarding claim 23, Morin teaches (fig. 3) a semiconductor circuit 
comprising a substrate (NMOS and PMOS transistors inherently are formed on a 
substrate); a plurality of field effect transistors (NMOS and PMOS) formed on the 
substrate, the plurality of field effect transistors including a first portion of field 
effect transistors and a second position of filed effect transistors; a first stress 
layer (SiN2) having a first thickness and being configured to impart a first 
determined stress to the first portion (NMOS) of the plurality of field effect 
transistors; and a second stress layer (SiN1 and SiN2) having a second 
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thickness and being configured to impart a second determined stress to the 
second portion of the plurality of field effect transistors (refer also to paragraph 
[0031] and [0034]). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Morin. 

Regarding claim 21 , Morin teaches substantially the entire claimed 
structure of claim 20 above except explicitly stating that removing portions of the 
first stress layer from areas of the semiconductor that would not experience 
performance enhancement due to the first determined stress; and removing 
portions of the second stress layer from areas of the semiconductor that would 
not experience performance enhancement due to the second determined stress. 

However Morin teaches forming SiN1 layer on the PMOS region first and 
forming SiN2 layer on both the PMOS and NMOS regions. The process above 
entails removing portion of the SiN1 from the NMOS region. 

Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made removing portions of the first stress layer and 
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the second stress layer as claimed in order to enhance the performance of the 
NMOS and PMOS field effect transistors. 

Regarding claim 22, Morin teaches substantially the entire claimed 
structure of claim 20 above including the first thickness (SiN2) is less than the 
second thickness (SiN1+SiN2). 

7. Claims 2-1 1 are rejected under 35 ILS.C. 103(a) as being unpatentable 
over Morin in view of Tobben et al. US patent No. 6,235,574. 

Regarding claims 2, 3 and 24-25, Morin teaches substantially the entire 
claimed structure of claims 1 and 23 above except explicitly stating that the first 
portion of the plurality of field effect transistors have spacings between adjacent 
field effect transistors that fall within a first defined spacing range; and the 
second portion of the plurality of field effect transistors have spacings between 
adjacent field effect transistors that fall within a second defined spacing range, 
where the first defined spacing range is less than the second defined spacing 
range. 

Tobben teaches (figs. 1-6) the formation of a plurality of field effect 
transistors where the field effect transistors (the FETS formed in region 100A) 
have spacings between adjacent field effect transistors that fall within a first 
defined spacing range; and the second portion of the plurality of field effect 
transistors (the FETS formed in region 100B) have spacings between adjacent 
field effect transistors that fall within a second defined spacing range, where the 
first defined spacing range is less than the second defined spacing range. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form field effect transistors as taught by Tobben in the 
structure of Morin in order to form a high performance DRAM. 

Furthermore Morin teaches the first thickness (the thickness of SiN2 is 
less than the combined thickness of SiN1 plus SiN2) is less than the second 
thickness (refer to fig. 3). 

Regarding claim 4, Morin teaches substantially the entire claimed 
structure of claim 1 above including the first thickness does not pose a 
substantial risk of void formation in the first stress layer. No voids are formed in 
the structure of Morin. 

Regarding claim 5, Morin teaches substantially the entire claimed 
structure of claim 1 above including the first determined stress enhances 
performance of the first portion of the plurality of field effect transistors, without 
materially degrading performance of any of the plurality of FETs that are not in 
the first portion; and the second determined stress enhances performance of the 
second portion of the plurality of field effect transistors, without materially 
degrading performance of any of the plurality of FETs that are not in the second 
portion (refer to paragraph [0031] to [0035]). 

Regarding claims 6-8, Morin teaches substantially the entire claimed 
structure of claim 1 above including the first portion of the plurality of field effect 
transistors is comprised of n-channel field effect transistors (NMOS); the first 
determined stress is a tensile stress (refer to paragraph [0034], positive stress is 
associated with tensile stress); the second portion of the plurality of field effect 
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transistors is comprised of p-channel field effect transistors (PMOS); and the 
second determined stress is a compressive stress (refer to paragraph [0031] 
negative stress is also known as compressive stress) . 

The limitations that the first stress layer is formed by a chemical vapor 
deposition process using a temperature of about 480° C, a pressure of about 
6.25 Torr, a spacing between the semiconductor structure and CVD electrode of 
about 490 mils, a flow of about 300 seem of 2% dilate SiH4 gas, about 15 seem 
NH3 gas and about 1060 scan NZ gas using RIF power of about 340 watts and 
the second stress layer is formed by a chemical vapor deposition process using a 
temperature of about 480°, a pressure of about 5.75 Torr, a spacing between the 
semiconductor structure and CVD electrode of about 395 mils, a flow of about 
3000 scan of 2% dilute SiH4 gas, about 15 seem of NH3 gas and 1060 seem of 
NZ gas using RF power of 900 watts are not given patentable weight because it 
is considered a product-by-process claim. "[E]ven though product-by process 
claims are limited by and defined by the process, determination of patentability is 
based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same 
as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a different process." In re Thorpe, 777 
F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1 985). 

Regarding claim 9, Morin teaches substantially the entire claimed 
structure of claims 1 , 4 and 6 above including the first portion of the plurality of 
field effect transistors is comprised of n-channel field effect transistors; the first 
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determined stress is a tensile stress (refer to paragraph [0034]); the first defined 
spacing range is less than the second defined spacing range and the first 
thickness does not pose a substantial risk of void formation in the first stress 
layer. 

Morin does not teach the second portion of the plurality of field effect 
transistors is comprised of n-channel field effect transistors; the second 
determined stress is a tensile stress; the first thickness is less than the second 
thickness. 

Morin establishes in paragraph [0034] that a positive stress that is tensile 
stress enhances the performance of an NMOS device. Furthermore Tobben 
shows the formation DRAM structure with a plurality of NMOS and PMOS 
transistors. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form a second portion of the plurality of field effect 
transistors comprised of n-channel field effect transistors as claimed in the 
combined structure of Morin and Tobben in order to form a high performance 
DRAM structure. 

Furthermore parameters such as thickness in the art of semiconductor 
manufacturing process are subject to routine experimentation and optimization to 
achieve the desired device quality during fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to adjust the thickness of the first and second 
thickness as claimed in order to form a high performance DRAM structure. 
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Regarding claim 10, Morin teaches (fig. 4) substantially the entire claimed 
structure of claims 1 and 5 above including the first portion of the plurality of field 
effect transistors is comprised of p-channel field effect transistors (PMOS); the 
first determined stress is a compressive stress (refer to paragraph [0031]); the 
first defined spacing range is less than the second defined spacing range and the 
first thickness does pot pose a substantial risk of void formation in the first stress 
layer. 

Morin does not teach the second portion of the plurality of field effect 
transistors is comprised of p-channel field effect transistors; the second 
determined stress is a compressive stress and the first thickness is less than the 
second thickness. 

Morin establishes in paragraph [0031] that a negative stress that is a 
compressive stress enhances the performance of a PMOS device. Furthermore 
Tobben shows the formation DRAM structure with a plurality of NMOS and 
PMOS transistors. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form a second portion of the plurality of field effect 
transistors comprised of p-channel field effect transistors as claimed in the 
combined structure of Morin and Tobben in order to form a high performance 
DRAM structure. 

Furthermore parameters such as thickness in the art of semiconductor 
manufacturing process are subject to routine experimentation and optimization to 
achieve the desired device quality during fabrication. 
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Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to adjust the thickness of the first and second 
thickness as claimed in order to form a high performance DRAM structure. 

Regarding claim 1 1 , the combined structure of Morin and Tobben teaches 
substantially the entire claimed structure of claims 1 , 9 and 10 except explicitly 
stating that a first plurality of n-channel field effect transistors having spacings 
between adjacent n-channel field effect transistors that fall within a first defined 
spacing range; a second plurality of n-channel field effect transistors having 
spacings between adjacent n-channel field effect transistors that fall within a 
second defined spacing range; a first plurality of p-channel field effect transistors 
having spacings between adjacent p-channel field effect transistors that fall 
within a third defined spacing range; a second plurality of p-channel field effect 
transistors having spacings between adjacent p-channel field effect transistors 
that fall within a fourth defined spacing range; a first tensile layer having a first 
tensile layer thickness and being configured to impart a first determined tensile 
stress to the first plurality of n-channel field effect transistors; a second tensile 
layer having a second tensile layer thickness and being configured to impart a 
second determined tensile stress to the second plurality of n-channel field effect 
transistors; a first compressive layer having a first compressive layer thickness 
and being configured to impart a first determined compressive stress to the first 
plurality of p-channel field effect transistors; and a second compressive layer 
having a second compressive layer thickness and being configured to impart a 
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second determined compressive stress to the second plurality of p-channel field 
effect transistors. 

Since the combined structure of Morin and Tobben established that both 
n-FET and p-FET can be arranged separately as in claims 9 and 10, it would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made to form both the n-FET and p-FET as claimed in order to form a high 
performance DRAM structure. 

8. Claims 12-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Morin, Tobben and in view of Ngo et al. US patent No. 6,483,154. 

Regarding claim 12, Morin teaches substantially the entire claimed 
structure of claim 1 1 above except explicitly stating that each of the first tensile 
layer; second tensile layer; first compressive layer and second compressive layer 
is deposited on an Si0 2 liner. 

It is conventional in the art and also taught by Ngo forming Si0 2 liner (23) 
with a spacer structure formed of SiN (24) in the structure of transistor. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form oxide liner as taught by Ngo in the structure of Morin 
in order to improve adhesion between the stress layer and the semiconductor 
device. 

Regarding claim 13, Morin teaches substantially the entire claimed 
structure of claim 1 1 above except explicitly stating that the first defined spacing 
range is less than the second defined spacing range; and the third defined 
spacing range is less than the fourth defined spacing range. 
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Parameters such as spacing and thickness in the art of semiconductor 
manufacturing process are subject to routine experimentation and optimization to 
achieve the desired device quality during fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to adjust the spacing of the first defined 
spacing, second defined spacing range and the third defined spacing as claimed 
in order to form a high performance DRAM structure. 

Regarding claim 14, Morin teaches substantially the entire claimed 
structure of claim 1 1 above except explicitly stating the first tensile layer 
thickness is less than the second tensile layer thickness; and the first 
compressive layer thickness is less than the second compressive layer 
thickness. 

Parameters such as thickness and spacing in the art of semiconductor 
manufacturing process are subject to routine experimentation and optimization to 
achieve the desired device quality during fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to adjust the first tensile layer, the second 
tensile layer thickness, the first compressive layer thickness and the second 
compressive layer thickness as claimed in order to form a high performance 
DRAM structure. 

Regarding claim 15, Morin teaches substantially the entire claimed 
structure of claims 4 and 1 1 above including the first tensile layer thickness does 
not pose a substantial risk of void formation in the first tensile layer; and the first 
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compressive layer thickness does not pose a substantial risk of void formation in 
the first compressive layer. 

Regarding claim 16, Morin teaches substantially the entire claimed 
structure of claims 5 and 1 1 above including the first determined tensile stress 
enhances electron mobility in the first plurality of n-channel field effect transistors, 
without materially degrading performance of the first plurality of p-channel field 
effect transistors and the second plurality of p-channel field effect transistors; and 
the first determined compressive stress enhances hole mobility in the first 
plurality of p-channel field effect transistors, without materially degrading 
performance of the first plurality of n-channel field effect transistors and the 
second plurality of n-channel field effect transistors. 

Regarding claim 17, Morin teaches substantially the entire claimed 
structure of claim 1 1 above except explicitly stating that the first tehsile layer 
thickness is proportional to the first determined spacing range; the second tensile 
layer thickness is proportional to the second determined spacing range; the first 
compressive layer thickness is proportional to the third determined spacing 
range; and the second compressive layer thickness is proportional to the fourth 
determined spacing range. 

Parameters such as thickness and spacing in the art of semiconductor 
manufacturing process are subject to routine experimentation and optimization to 
achieve the desired device quality during fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to adjust the first tensile layer, the second 
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tensile layer thickness, the first compressive layer thickness and the second 
compressive layer thickness as claimed in order to form a high performance 
DRAM structure. 

Regarding claim 18, Morin teaches substantially the entire claimed 
structure of claim 1 1 above including the first tensile layer, second tensile layer, 
first compressive layer and second compressive layer is a silicon nitride. 

Regarding claim 19, Morin teaches substantially the entire claimed 
structure of claim 1 1 above except explicitly stating that the first tensile layer and 
second tensile layer each exhibit a tensile stress of about 600 to 1500 MPa; and 
the first compressive layer and second compressive layer each exhibit a 
compressive stress of about -600 to -1500 MPa. 

Parameters such as tensile stress value and compressive stress value in 
the art of semiconductor manufacturing process are subject to routine 
experimentation and optimization to achieve the desired device quality during 
fabrication. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to adjust the stress brought about by the first 
tensile layer, the second tensile layer, the first compressive layer and the second 
compressive layer as claimed in order to form a high performance DRAM 
structure. 



c 
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Conclusion 

9. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Samuel A Gebremariam whose telephone 
number is (571) 272-1653. The examiner can normally be reached on 8:00am- 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Eddie Lee can be reached on (571) 272-1732. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

SAG 

November 24, 2004 



EDDIE LEE 
SUPERVISORY PATENT EXAMINER 
T6eHWk00Y CENTER 2800 




